In 1878, Ernst Abbe (1) proved that the resolution of the optical microscope is limited by the wavelength of light. This meant that even when immersion optics and ultraviolet light are used, the smallest detail that can ever be resolved optically is of the order of 100 millimicrons, or 10 angstroms.
No means were conceived of resolving finer detail until two discoveries were made: (i) the wave properties of the moving electron, postulated by de Broglie, on theoretical grounds, in 1924 (2) and verified by Davisson and Germer (3) and by Thomson and Reid (4) in 1927; and (ii) the discovery by Busch (5) in 1926-1927 of the analogy between the effect of a magnetic coilthe focusing coil used since 1899 (6)-on an electron beam and the effect of a convex lens on a light beam.
Since the wavelength of the moving electron is smaller by many orders of magnitude than the shortest wavelength of light, these discoveries made it conceivable that extremely small objects might be imaged with an electron beam and electron lenses.
Development of Electron Microscope by Knoll and Ruska
The first electron microscope was built and publicly demonstrated in 1931 by Max Knoll and Ernst Ruska, working at the High Tension Laboratory of the Technical University (Technische Hochschule), Berlin, under A. Matthias (7) . The development of this microscope was an offshoot of their work on demountable cathode-ray oscillographs, which were used for the investigation of lighting and other surge phenomena. At that time, only continuously pumped, Busch and practically everyone else had expected, and that good resolution was indeed obtainable (20 Ruska continued to work on the electron microscope and built the first "supermicroscope" (Fig.  2) . In his paper (24) , which he submitted for publication 12 
The invention relates to an arrangement whereby objects are imaged on a magnified scale by means of electron beams and by means of electrostatic or electromagnetic fields (electron lenses) that influence the flow of the electrons. In accordance with the invention several electron lenses influence the electron beam and together effect a higher magnification in the manner of a microscope or telescope. The electromagnetic electron lens and the negatively charged electrostatic electron lens are, as described before, the equivalent of the convergent lens in optics, while the positively charged electrostatic electron lens is the equivalent of the divergent lens. By combining such lenses it is, therefore, possible to imitate for electron beams any of the devices well known in optics that make use of convergent or divergent beams. It is, furthermore, possible to build in this way a microscope or a telescope that uses electron beams directly or after a reflection. By combining several lenses in the manner of a microscope or a telescope, it is possible to obtain an especially high image magnification. The use of electron beams presents an especially great advantage, since such microscopes or telescopes permit a magnification greater, by several orders of magnitude, than optical instruments, whose resolution is limited by the wavelength of light. This limitation does not exist for lenses working with electron beams.
Since these patents were not published prior to the granting of the French patents, the information they contain did not become available before December 1932-that is, after Knoll's lecture and after the publication of several papers on the electron microscope by Knoll (35) .
Performance and reliability are the two measures to be applied in assessing the potential usefulness of a scientific instrument for missions in space.
The early achievements in space were almost entirely dependent upon the capability and reliability of the launchvehicle system. Had the early Van- guard satellites been successfully injected into orbit, they would undoubtedly have performed their intended missions. The successes of the Explorer and Pioneer satellites were correlated almost one-for-one with successful injection. This relationship existed because of the complexity of the launch-vehicle system as compared to the payload. With the greater complexity of the larger satellites and spacecraft in use today, the success or nonsuccess of a mission depends about equally on the reliability of the satellite or spacecraft and that of the launch-vehicle system.
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